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cflc>lB^ -i-^Al^^ollA^ Cfof^ ^^^^ 71-^210.^ ^^^M ^1^^>^ 7l-^C-11o]E^ 
€^ «o1-'^ ^ ^M7> 7flAl5lo] o;iCf. Ole^^ ^ »y^o]] ttfS^, c-1]o]Bl -f-AlAliBfloflA^ 
^E^BlB^ ^7]9]- Cf^ ^11-*^ ^=^^>^ 7l-^t:-llolBl ^# «o^^^: ^1 5^ ^^^=1 

4; ^j-7l tiv^^ sefl<aifl^l^i ^^^*>7il ^i^>^ ^l-l-* 

^>£^ ^^^3:}^ ^^A^; ^>7l tiV^€ 4]!:^ ^oM ^^^^<^1 

^^V^ ol=.o^^cf. ^7] ^^3^11^^, ^>7l ^5l]<ai^£] 431-1:# Dl ^ D2 ^ 

^jo) Al^s-o. ^^§1.7] o^^ ^M.^ ^^^*bi4. o^7lAi, (Dl = fLM/Pl for P > 0 : 

Otherwise, puncturing is not required. )ol 3., (D2 = sDl for P2 >0 : Otherwise, 

puncturing is nor required. (pi = I LM/Di J )o]3i, (P2 = P-Pl)olji, (s 

< IP1/P2J )olJi, LM^ ^71 tiV^^ ^SLO] ^Ir-i-o) ^o]ji^ p^ ^^1 
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c11<^lBl -f-^Al>^^o] 7>^i:-llolE^ wj-i^ ^ ^>^] {FLEXIBLE DATA RATE 

TRANSMISSION METHOD AND APPARATUS FOR IMPROVING DATA COMMUNICATION SYSTEMS} 

£ 4^ £ 3011 ^^^1<H1 ^S.<^ -^Mr Ssfl<y £a1§>^ 

£ 9^ ^ ^^<>11 n:l-€- 71-^^ cil^lBl^^ i^VAio^ ^^el:^!-^ £^ls>^ £1^. 
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<15> ^aV^o.^ ^^^Al^^e^, ^^^^:a.*^^o^(ISDN: Intergrated Service Digital 

Network), ^^]^ ^l-4(Digital cellular) ^1^^^, ^Jl^l-cf^^ ^(W-CDMA: 

Wide band Code Division Multiple Access) ^1:^^, UMTSCUniversal Mobile 
Telecommunications System), IMTClnternat ional Mobile Telecommuni cat ions) -2000 ^^1:^ 

^AiAlXE^oflAi w}-^ o.^^ ^S. ^^^^ ^S. 

(convolut ional code)4- '^'U^S.y]?} a>^£)^ -o] a}^s\<=^x:]-, o]z\^ 
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<16> ^^^91 ^fl^ ^EiajtHfe Sefl^J^ 91^^^^ 3.7]9\. ^<^i^ -^^^ >y^S] =^1- 

91^]^^ 3.7]Q\- Uf^ -^^^ ^-i-^ ^* SEfl<a^ *a^*V<^ «?lHiel«j 

tHl<^lt1^^^ ^^(Flexible Data Rate Transmission: 'FDRT^ ^ 

<17> i 1^ -el^lBlWl 3.7] S>[ ^<U^ ^S.S\- ^^9] 7}^]^ Hefl<a* ^ ^ ^V'^ ^ 

Elsl«J^>^ til7>^^(^^ Jl^j^) c-1|olE^^4^# «J-^(Non Flexible Data Rate 

Transmission)<^l ^fl^ -elEle^Bll- ^a]^]-^ ^^^.Icf. 

<18> ^71 S 1* ^2:*>id, ti]7>^^ ^o]^^^^ ^4^(Non FDRT) «c}-^<HlAi^ ^fl^^ 

^^^o] jixg^ 5fl^ ^B] el (channel inter leaver) 100<^1 Sefl^y 

^ ^JlS)- ^l-(Coded symbol)^ ^Eis^ttl 37] n4 3.7] # 7l-^l^ 

IS-2000<HlAi ^V-g-^^ RC (Radio configuration) IS-2000<Hl^ RCl, 
RC2, RC3, RC4, RC5, RC6, RC7, RC8, RC9 cf^^tb ^*^fl^^ ^>-^*|-^ 9X^ 

t^s^-^i ^l^s]^ o]v] ^^j^ o^;^^tl: ^^•11<^lH-1 Eflol^nVo] ^^^s. A]-g-£]^cf. 
<19> ZLS^ul- FDRTl- ^>-§-^>^ ^-^-'^l^ £ 3011 -£^1^ ^o] 51]^ <?lE^B]Bl 100<H1 

o]^s]^ ^^$] ^7} ^fl^ ^E|5^ti] loo^i- ^}^7}^]s. no^s. ^"U^^ 

^Bfl^y ifl^ -^J^c^l ^^^^ ^a^cjlolBf eflojE RgcH] rrj-B^A] ^ ^>o]^ ^o] 

<20> :£ 2^ wl7>^^ cflolEl^^^^ ^^(Non FDRT) Jl^cflolBl 
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<2i> >^7] £ 2* %2^^M, 1-21^11 ^(Physical channel RC3^ cflojE^ 

(Data Rate)=19.2kbpsS o]^ ^fl^ lOO^I 3.7] 

c)]o]Ei^^^ «oi-<5=]* ^l-§-s^>^ ^-f ^^^^ 38.4kbpsS 

^ 71x1^0^- ^^7]7} Sl7] ^^(Negotiation)^^^<^l>l ^^t!:^. ^^ll^s:!-^ 20kbps 
3. ^^o] nflojE^ ^^^<^1 38.4kbps<5l7] nfl^olnf. 
<22> ^ej-^i ^fl^ ^E^HltH 100^ 37]^ N=3072(=21536)^ 2^ ^7}^x^. ^fl^ -^:^7l 

(Channel encoder )(£a]^>;^1 ^-g-)<^l ^^s)^ *y ^ ^<^]^ n^^^S. 20kbps x 

20msec <^]^]^ ^^^] ^"^^^ ^ ^^<^1^ ^ cljolEKNull data)7> ^^-^ ;^l#(layer) 
6\] o^sfl ^c^^i:^. nl-H^-A-^ N^a-l-^ ^fl ^ ^B^S^wl 37] ^oflA^] (38.4-20)/38.4 = 47.92% 
7} ^ c-flolE-IS. ^o^^lJl ^■i-'^HlM^l Es^^^l^i^ 47.92%^- 

^S<^l^i^ l-e];^lf^(Physical layer)<Hl^i oje^tV ^ Ti\]o]B\ 
1- ^^el^ ^ a^7l tifl^oiq.. n><a ^ c-flojE^^ w]:^(repetition)^^ 

^l-g-*>B^^ *fl:£ ^^11 F-SCH^S<Hl^i^ ^1- ^^(symbol combining)^ ^ ^ 

<23> ^11^ ^:£7l(Channel decoder)!- ^^^}7] o]s^t!- ^IH^I <^1^ 

<>|;^o> s>D^ ^11^ ^SL7] o]^6]]^ ^S.^ ^^iL ■^1:( Information symbol)'?]:* 7>;^]ZL 

<24> oie^ev til7l-^^ tflolB^^^^ ^^1^* ^^^>Ji 7l]>Jdel-j7^> 
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^<^] FDRT1}-<i^olt:}. ^fl^:^J:5|- ^V-g-^V^ 4f^^^«o^<=^ ^ 

^11^ ^S.^- «<}-^ (Channel coding scheme)^ cflol^i ^^JL^^^^ ^ 

^ ^^l-^-^:^ ^l-^'S ^]-§-^>^ ifl^^S(Concatenated code)^!-^ ^^1 

^Hl^i ^^m. ^^1 ^11-?- S.-^^ 3GPP(3rd Generation 

Project Partnership 2) IS-2000^ ^B^silo] .^(Air interf ace)<^l^-1 Aj^^uflo^ 

c1-^^^"J-<5^ ^ i=]-^^fl^«J-^<=>fl^-1 c^l^lE-l ^^JL^^^* feolji A] 

i^^^ ^^^^ 7ll^^l-7l ^^Ir^j^^ 'a^^ FDRT«J-<!=^ol S^Aj-o^o.^. o. 

<25> £ 3^ FDRT«J-^^1 nq-^ ^^1^ J^oi^fe £1^0] cf. 

<26> £ 31- ^^*l-7lol] ^A^A] ^^<H1A-^ ^>-§-*>^ ^^2^ ^^S)^ 

311*1-71 ^}y]^ <S. 1>'^1 ^<H^ ^^^^ *>5^^-. ^, £ S'HlA-l c[n], 

d[n]. f[n], r[n]5l z^z^o. ^^.^^oi <^ i^ofl u|-e1-^ h>s1- t^]o]B\ H-Bf^H 

4. '^^lA-l ^1-olSl- *>i4ol ylE^ i7lSlnl 1 0^1 7>^Cl-. 

^ ItilM ol^Vo.^ ^^^sl^ ^^y} ii^^'^m '^7lA^^ %<^$] S.^]^ 

^ s.^ tiiE^ ^Ritvci-. 

<27> 
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iS. 11 



1 


1 ^^Sj 


1 c[n] 


1 Coded symbols (0..L-1) form Channel encoder | 


1 r[n] 


1 Repeated coded symbols (0..LM-1) by repetition 


1 f[n] 


1 Punctured coded symbols (0..N-1) by FDRT | 


1 d[n] 


1 Interleaved coded symbols (0..N-1) by Channel interleaver 



<28> ^JL^^S., FDRT<^l>^i^ L <NclH.S Repetition^l ^# ^^]^^. 

FDRT^ ^=^^>i^> 'y^clloiEl eflom7> lS-2000 91^]^^ 3.7] 
(Channel interleaver size)^ ^^l^M ^-f ^l* ^^^^}7] ^^^i J19}^ ^^]^ 

. i4el-Ai Lo] Nmin < L <N^ JL^^*?! JlS^^f^ ^^l^-S L < 

N ^1 ^cf. ^-el-^i FDRTifl^l^ ^^(puncturing)ol ^^i^ ^^(repet i t ion) "^l^ 

oil 371 (inter leaver size) N=LM-pl- ^^^7] ^Sfl^i ^>-§-£l^ ^A^S. 7l^^ o. 

S ^^£l^ ^^cflolEi ^1: (Transmit ted symbol)^ ^1- (Coded 

symbol)^ ^ Llitf 3.^. 
<29> ^1-71 £ 3# %^S5^>ia, ^^^>:DL^> -^^<^ ^^^7} 511^ ^E^elttl 3.7] 

3}-^ wV^yl 110^ M«i ti]:^(repet i t ion)?!-^!-. IS-2000^^-?- 

^1]^ ^BlelBl (Channel interleaver) 3.71^ SF (Spreading Factor )«^1 nl-e}-H 2^1 afl^ 
S ^71-/^1-^^1-2.^. 27> ^4. ^^7H1^^^ ^^oljul^ll- ^7>Al7l7l ^^rl-o^ 

^^(Symbol combining)^ ^11^ ^J:7l (Channel decoder) ^^<^l^i ^^S^cf. 
y] ^^7l 110<H1 Sl3:>o^ ^S.o] ^^2] ^7} NJ^-Cf ^11^ ^E^Sll^ 100^ 

37] m] ^^^7l ^sflA-l ^^7l 120^ €^(Puncturing)* 
<30> S. 4^ S. 3<^1 £^1^1 «1-^ ^ol til-^71 110 ^ €^7l 120<H1 Sl^ 
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<31> ^7] S. 4^ (A)^ ^VM-S] ^5fl<avflS] 17]\9] -f-^<H 43^^ M-BfvflD^, (B)^ ^^7] 

^^7] 110^] S^tfl M«i -^^<H ^1:. ^ -^^<^1 Ai^^ H-Bfi^trf. (C)o]l 

-^M LM7fl5] -^^o^ ^lr#^ -^:£o^ 4] 1-1-^ ^fl^ <?lB^ela1 lOO^^fl 

^El5^*ii^ M-H}i^:ii, LM-N7fl5l ^s.^ ^11-1-^ ^M^J-i: i^Hf^flcf 

7]^r^}t\. ^^M^ ^1-1:^1 (D)^ (C)<^1 ^l-lrf^ ^l" 

<32> ^Vy] S. m %i-2:^>^, ^j-7l ^^fl^^j^ ^S.o] ^^1: Sefl^^ H 2ofl Non 

FDRT«J-^^ ^1- Sefl^^f aliii^].!^ ^>ol^^ ^^^^ ^ ^t^f. ^, FDRT^J-^ 

<^]^^ Sefl<y vfloii ^ r^lolEi7l- s-VM-S 

^ #^^^(Tx power)<^l^^ ^^5)^ ^S.^ '^m^Kcoded symbol 

energy)7> ^7>S]^ jLa^l- 4^ ^nf. -^1- '^IM^l^ ^1: ^^(Symbol 

combining)^ o]^^ -¥-^^ ^^l-^ <H1M^11- ^^^1^1:1=1-. JL^f^ ^ -S-^tl: QoSl- 

:a^l-^>7l^*V 7]^]^^ #^^^(Tx power)* ^^^1^ ^ ^i=f^ 

^^S. ^fl^ -g-^(Channel capacity)* ^7>a1^ 4^ o;i^ ^T^iltl-c^. 
<33> >^7l £ 4ollAi i^l^ 1-^^ ^^^^ ^T^l^l-^, €^7] El (puncturing 

distance)* l4B^-^flcf. ^7] ^^7le:i LM ^l-l-(symbols)S^Bi N ^l-(symbol )* 
^>#7l ^BflA-^ -^sj^l-^ wj-^* ^^^^^ s[^ri\]B\o]x:].^ ole1*V L, M, N, F, D ^ 
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^ ^^11- ^?-^^^>^ FDRT <&^el#ol ^T3^ o]E]^ ^^^^o^^o] 7l^^ IS-2000 FDRT<^1 ^1 



^^S>7lS ^cf. IS-2000 ^>*y^<^l>^-1 ^1^1^}^ FDRT <y:JlEl#^ ^>7l^ <i 2>^ ^lif. 



If variable-rate Reverse Supplemental Channel operation, flexible data rates, or 
both are supported, puncturing after symbol repetition is calculated as described 
here. However, the puncturing in 3.1.3.1.6.1 and 3.1.3.1.6.2 is used for the frame 
formats listed in Table 3.1.3.10.2-1 for the Forward Dedicated Control Channel, 
Table 3.1.3.11.2-1 for the Forward Fundamental Channel, or Tables 3.1.3.12.2-1, 
3.1.3.12.2-2, or 3.1.3.12.2-3 for the Forward Supplemental Channel. 
The number of repeated symbols punctured per frame puncturing is defined by 
P = LM - N 

where L = Number of specified encoded symbols per frame at encoder output 
N = Desired channel inter leaver size (N ^ L) 

M = r 1 is the symbol repetition factor for flexible data rate 
If P is equal to 0, then puncturing is not required. If puncturing is necessary, 
every Dth repeated symbol is deleted until the required number of punctured symbols 
per frame, P, is achieved. That is, if the unpunctured symbols are numbered from 1 to 
LM, then symbols numbered D, 2D, 3D,... are deleted. 

D = L LM/P J foj- p > 0; otherwise, puncturing is not required. 



FDRT«J-^^ ^1-^^ -^^(Convolutional code)^ <^}^^ S^l-o] 

<37> ^tiV^ O.^ ^M^J^Sl- ^1-^^ ^'U^S.7]7} A>-g-5]^ ^^^^ 



<34> 



IS-2000 A><y:o]]A^ ;5flAl*>^ FDRT ""^JL^^^ 



<35> IS. 2] 
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^s. ^o] ^s. o]^ ^ll^^J:^ ^V-g-^f^ r^^^^^^M 

^ 4^^1]^«o^^'^l^-1 «o>^5l cflolE^ ^^^jL-i:^^^ ^ojjL Al^Eflo^ 

<38> 1) <a^4Jl: ^l€i# 'a^tb ^^ll- puncturing pattern) 

<39> 2) ^^tilM ^» 7>^^ tb^-. 

<40> 3) -¥-:£7HlAi #^s]^ ^^^^^ -glr-i- €^^11^^ ^-^t!: 

<4i> >^7lt}- ^^^^ ^1:^^ ^S.^ ^S.7]o\]A^ ^^Q] 6\]z] 

(error sensit ivity)7> ^>u|-^ iflo^ a.^ ^^^] cfltflA^ -^^>«1-4 

^^1- ^ ^4. ^siM- ^'^]^^ 4^]^ IS-2000^ FDRT^J-^^ tfl^^^^ 

^^^}7] Jt^olnf. -^71 S. 5011 ^>-§-€ 2:^^ *l-7l^ <S 3>4 

<43> 
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[S. 31 

IS-2000 RC3 (Code rate R=l/4) 

Maximum Assigned Data Rate = 19.2kbps N=1536bits 
Input Data Rate = 15kbps 
Coded symbols per frame (L) = 1200bits 
= fN/Ll = [ 1536/1200 1 =2 

P = 864bits (LM-N=2400-1536) 

Q = I UM/P J = L 2400/864 J = L 2.778 J =2 

<44> ^^7] S. 5# ^2:5^1-^, ^S^H ^1- Ssfl'y (coded symbol frame)^ 

SJ:^^<?] 1728^1 E oil A^nv ol^^^l^ Sefl^ol 672W]S ^^o1]a-1^ o]^ 

o]^]^] ^ 9X^. ^JIS. ^^7] £ 5ol1^i ^tt^-fl-o^ K^]^ ^^o] 

^M.^ o\x2]^t:\., :^^^^■o^S. S.^]^ 672711 2l ^1:^ S.^ 2^^^^ ^^S\o] 

'^^^^ 17287]] 51 2^^ tiV^^ ^ ^ ^VM-'?}-^! ^^^^S ^^S]^ 

S.^ ^^^>^ N=15364]l:ol ^^J^cf. ole^l^ N=1536^ Se]]^ ^^1-1: 
^ o]^^ ^ofl^i 3)<^1 ^w]]£lfe "^^^^ ^]^^ FDRT«J-^^ 1-^ 

^^tb ^^H^i ^^^^ ^21-71- ^^^J^ ^ al^^ 

<45> £ 6^ #2fl7]^oll FDRT n^^7]2l ^^ollA] ^1^*>^ <Hl M ^1 S] 

<46> 4V7I c 6^ %l-s^>^, FDRT t^el- ^fl^ ^^7] 200<^1 

^ o]eflo];^ ^"ij ^ ^1: ^^7] (Erasure Insertion & Symbol Combining) 210.2.5. 
917}^^. 4]!- ^^7] 210«ll^i ^7>£]^ ^Irl-^l i:}1*H ^1: ^^(Symbol 

Combining)*}^ ^^^o] 7}^]^ ^^tJ;\^9l <^1M^U Symbol eneragy: 

Es)^ £A]slo] oXj:^, S.^<=^]^ <a: ^ $X^o] tiV^S]^] 8647]]^ -^M^] 
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o^m^l Es# l.O^S. ^j^F5|-^>^* n, ^t^l^l 672?^^ ^ 

Ir-i:^ M=2^ ^-^^o] Es7> 2.0^1 ^^^^ ^^]^ ^l:*^ ^fl^«-^ 

+3dBS^ Es/No^ o]^* 7>^i::f. oj^Tj] l-^<a^>7ll 1200^1:5.^ 

B-1 R=l/4 ^fl^ ^^7] (Channel decoder) 220^ t^^^><^ 300^1^^ ^1- 

(information symbol)^ #^?!-^-. ^"Hl^i ^l^l^f^^l '^t ^^IS 

^1 €■ ^^^^ ^5l-7> ^ ^4. ^^^^ 7fl^^l-7l ^^^^^ o]^] 

<47> -a-7l^ 1:^'^^ ^^^1 ^91^ w>s ^^3sfl^ (Puncturing pattern) 

^ €^^^>^ D^^l 9X^. ^, 7\^9\ is-200021 FDRT D€- ofl 

LM/P7> :%^7\ o>ia ^^^1 ^^^1 LLM/PJ^ ^^^*>5^c|-. 14 

el-A^ ole^tt ^-f ^^1 P >D7l] ^^^o] ^A^^Vo^ P KLM/P-D)^ ^^'^l 

^^J*>^1 <^1# '^l^l^ LM/P=2.778'5lS-S. D=2, 

LM/P-D=0. 778^1 1:^. 45^-^1 P >D = 864 >2 = 1728<^l7>i^ ^-^S^rlJl p KLM/P-D) = 

864 >0.778 = 672^ ^^^^l^^^^ ^^^5*>^1 ^^^J^S Dl- ^^j§>^ 

<H17>-1 (LM/P-D)^ ^>ols. l-^'att ^^^1 ^<^14. 

<48> Hl-s^ ^Hflyj^o]] n^s. FDRT ^B^^^^ A^A ^A. 

<49> ^^1), ^1-^^ Al^^^«.j§:o]l A>^£]^ FDRT«J-^^ ^^7H1A-1 #^5] 

^ -^:£oi ^^^^ <=^A ^£71- ^]-i4^ Sefl<a(^^ol)ifl^ £^ ^Irofl 7^^ 
^H>4-^ ^^i^S^B] 7\^A ^'at!- €^(Uniform punctur ing)«ol-<!ni* 
14 ^^fl IS-2000^ FDRT«J-^^ ^-f^fl^ 7>^J o] ^^^Sl^l ^o.^^ 7]^o^ 
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FDRT«j-<4# cf^Tll ^-§-* ^^7> SX^. 
<50> ^^^11, 7]^2] IS-2000^ FDRT«J-<5^^ ^^<^1^ ^^^^l^i 7l^^o.^ 

FDRT* (Repetition Scheme)^^ ^^^>«^ ^^stfl ^(puncturing pattern)<^l 3. 

7}^^ «>^(Uniform repetition)«j-^# >^>-§-*fl<^> ^^IM- ^ 

^B^l IS-2000S] FDRT^c^^Sl ^^o^l^ ©1^ Jj-^o] -^^^s]^! ^o.^^. 7l§^ FDRT 
Cfs-Tfl ^-g-^ ^^7> $X^. 



<5i> iij-ei-A-i ^ ^vt^o:) t^]o]B\ ^x[X\^^Sci\]A^ ^1-^^ 

<53> o]E]^ ^^^^ ^^^*>7l ^tl- ^ ^^^'Hl tllolE^ :^AlAl^EfloflA^ o]Eisl 

tH 3.7]9^ ^#1-* ^^s:>^ 7]-^C-llo]E^ Ij"^^: t^l B] ^Bfl<y 
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7l av^^ -^^o^ >o^s.^ sg^]oivfloi]Ai ^<^^}A] ^ILt\^ €^^>£^ 

*m €^4^* sf^Jaf; ti}-^^ ^-i:^ ^^7] ^ 

<54> ^V7l ^71 SEl]<ai^o^ Dl ^ D2 ^ ^] ^ ^^^^ ^^^M 

^^S. '^7]^^, (Dl = fLM/Pl for P > 0 : Otherwise, puncturing is 

not required. (D2 = sDl for P2 >0 : Otherwise, puncturing is nor required.) 

(PI = ILM/Dl J )o]jl, (P2 = P-Pl)olZL, (s < IP1/P2 J )olJl, LM^ Aj.7] «V^^ 



<55> o]t} ^ ^^vgs^ y>^3|*}r ^^<^1 ^^-^i^V^^ 

^^1^^ ^4^>7] ^efl^i ^<at]: €^ (puncturing) SE^ ^^^(repet i t ion)ol o]^o]^] 
£^ *>fe FDRT«J-^<>11 ^«]: ^'a* H-^^^ w>olcf. o]^ ^ ^o^^ ^^sfl^ (Uniform 
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puncturing pattern) 2.^ ^'U^ ^^s^^CUni form repetition pattern)^ ^^S. 

<57> ^ ^^;<>^ ^2fl 7l#ofl n)-^ FDRT ^c^-^^l-^i €^ 

^ tiV^sfl^* ^^j^V^ D^<H1 9X^. ^. ^Hfl 7]^o1] IS-2000S^ FDRT ^Jisl 

m LM/P7> ;=a^7> ;g-Oo1] o] j^cf ;^^^oi 

i^u]:^] p KLM/P-D)^^ ^^-^-fl^i^ ^^o] ^^S^W <^11- S^:^ <^1^1^ 

LM/P=2.778olH.S-, D=2, LM/P-D=0.778ol . t^H^A-^ P >D = 864 >2 =1728<HlA-1^ ^ 
^o] ^^5^>jL, P KLM/P-D) = 864 >0.778=6722^ ^^<^1a^^ ^^o] ^^S^l-^^l ^^cf. 
^^^o^S. m ^^j*>^ ^^^<^1^^ (LM/P-D)2^ 7^}o]s. <i\n Ir^'at!" €^<^1 ^^5*>^ 

<58> (FDRT 2:^1) L^tJf ^^S]fe P >D^ P >D >LM* ^^«ll<=> ^, D^ 

<59> (PORT ^:?i2) Aj.7] (FDRT ^^^>^ DS.-^e^ ^tb l^/^J 7fls] a]^ ^ 

^11- ^l^t!- (P - l^/^J )7He] ^1-** LM7flS] ^1:1- ^^loflA-l 7|-^2j ^ 
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71 (FDRT 2i?il)<Hl ^^^^ D7> ^^^s}^ ^^isf tiV^Al ^^51^1 ^^thnf. 



<60> (FDRT ) D* ^^^>^ (LM/P-D)^ ^>olS ^^^^tb ^4 

<6i> ojsj-oilAl^ ^^7] FDRT 2:^** JlB^tb ^ FDRT«c}-^ ^^^] 

^ ^^^^1=1-. ^ ^'^'^l 4^ FDRT«J-^^ toel^o] ^-g-^ ^ ^A] o^ll- A^rg^V 

3., cf^ofl ^ ^x^o] <^^tiVs^-^ FDRT«j-^o11 ^^<=>\] A>-g-^ ^ oi^^ ^^i:i^>7lS 

W. 

<62> A New Flexible Data Rate Transmission Algorithm Type 1 

<63> ^ ^^o\] trl-^- FDRT«o>^Sl oVji^S.o] ^-%r^ <U ^^]^]^ ^^W. ^^1<^1<^1 

^>-§-^ ^>7l5l <a ^J^D^, "^Jisl^^ §1-71^ <a 5>s|- ^4. 

<64> [a 4] 

IS-2000 (Code rate k=l/4) 

Maximum Assigned Data Rate = 19.2k;bps N=1536bits 

Input Data Rate = 15kbps 

Coded symbols per frame (L) = 1200bits 

J, = = [ 1536/1200 1 =2 

P = 864bits (LM-N=2400-1536) 

p 3 r ZJW/P 1 = f 2400/864 1 = f 2.778 1 = 3 

<65> 
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IS. 5] 

D = r J^/P 1 = 3 

The repeated symbol is deleted if the following condition is satisfied. 
If (K mod 3 = 2 or K mod 36 - 0) then Puncturing 

where K=0,l,2,3, •••,2399 

<66> <^ ^^-s}^, ^ 'a ^^1<^1<^1 tc].^ -arJlBl^oilA-l K mod 3^ K 

Mr M-fe m^l* ^ D» ^s]-^ (FDRT Aj-g-^l-^o. 

^, se^m^ ^^1- ^e>fe sf^'^l^i (FDRT S^2)l- ^V-g-^V^c]-. 

<68> ^V7i :£ 7^ %>2:e^>^, ^^]S. ^^o] ^Jio^ ^1" H Bl] ( coded symbol frame)^ 

^^^1 ^1:^ ^T^mcf. atb 2^^ ^V^S]c>| ^^5]^ ^l-JJ]- 2»i^ ti}-^ 

€ ^ ^ *>M-^«^1 -ti^^-^^ ^^S]^ Ai^o] ^o^^>7ll ^i^V^ 1: ^ $X^. ^- 

e}-A] oje^^ N=1536Sl Sefl<a ifl^s] ai^^^^ ^ n|] o]^^ <^a^ 91^^ (FDRT S:?! 
3)o\] -f-^^Vfe ^^1- 7>^i:l-. ^islt!: FDRT^j"^^ ^^^tl: €^^1 ^^^fl^i ^^^S] 

^5l-7> ^^^5^1-^1 ^-5-^^ 3]^^ A^^ofl e^^i-^ A^^^ i'^^ =^ 9X^^ 



<69> S. 8^ ^ *a ^^1 FDRT «ci-^«^lAi ^^7lSl ^^oflA-l ^1^5r>^ 

<70> £ 8* ^3:^>ia, ^ FDRT«J-^i-^S- ^Ir-i-* ^fl^ 200# -f-^ 
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^^H]JL ojellol;^ >^ol ^ Al^ ^-^7] 210^5. «?! 71-^4. -^"71 ^^7] 210<^1>H 

^^*>fe (A)ofl ti>£l- ^o] 12007)1^ o]n|l ^^ 

^^^^ (B)o11 7>^1^ ^^^^9l 

(Symbol eneragy : Es)^ ^^'^l^i JS-^o] 8647]] 

#2] Es# 1.0-^S ^^^5l-^>5^* -a-^H^^^ 6727]]^ ^1:1:^ M=2S. 

^^5]o^ Es7V 2.00] 5]D^ o]z]^ ^l-l-o] ^ ^^oi] ^o^5>7]] ^^^}^ ^ 
o^^JL ^cf. o]s]^ ^-^tb ^ife ^]]^ ^^7] (Channel decoder )( o]] : Viterbi 
decoder) 220^ 7]]^ a] ^4. 



<7i> Generalised Flexible Data Rate Transmission Algorithm GFDRTA-I 



^^^'^l n:b€- FDRT ^^rJlHll^ ^ <y:JlBl#c^] ^>-§-5l^ ^^l"* ^^^*>^ ^>7l^ <S. 6>3]- 
<73> 6] 



1^ = LM - N 

<^7]^^, L = Number of specified encoded symbols per frame at encoder output 
N = Desired channel interleaver size (N ^L) 

M = r -^/^ ] is the symbol repetition factor for flexible data rate 



^o] ^^5] 13 Se]]<y^ P7]]^ ti]E7]- ufl^7>^l M^l^l ^V^€ ^l-l- 
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(Dl)«i5^2l- (D2+l)^^">i^ ^, M^^i a]-^^ 431-1: l-Hl^^i LM 

^>^1 ^tb ^-f Dl, 2D1, 3D1,...S1 ^A^oi] ^i^3r>^ -^j^o^ D2+1, 

2D2+1, 3D2+l,...5l ^A-^oil sfl'^sl^ -^^cH olnfl D2+1. 2D2+1, 

3D2+1, ••••^ ^^i^ mDl(m=l,2,3,---0^^ ^^^^17]- f^^S)^] €^^^17]- 
9l7^M-7>£^ *l-7l ^^V ^om. itl-el-A^ ^^*}- ^-f mDl(m=l,2,3,-- -O^-^ ^^^^l7> 
^^5^;^] ^1-71 cf^ «j-o>ol j7^^ 014 ,^1^ s.o:|^ D2+1, 2D2+1. 

3D2+1, ••••5] ^x-^oil tfl^^V^ ^Jio^ ^-irl-^ ^^3^>^ cfl^^Hl D21-1. 2D2-1, 3D2-1, 

mDl(m=1.2,3.----)^^ €^^^l7> ^^S];^! ^t!r ^^14. <^7]Ai Af-g-s] 

^ 01^4 D2fe ^1-712] <^*}-<i^ 1>S. ^^^^4. 
<75> {^^^ 1] 

Dl = [•^-^/■''l for P > 0 ; Otherwise, puncturing is not 
required. 

<76> p-|^ _ [LM/Dl J 

<77> p2 = P-Pl 

<78> D2 = sDl for P2 > 0 ; Otherwise, puncturing is not required. 

<79> Aj-71 <^*J-A1 i^6]]X] oVEflo^ <4^^1-^ 2># ^^Sr>^ ^ ^ 5] ;^^^^oflAi 3] cfl 

<80> [^S}-^ 21 

(sDl) < LLM/P2 J ^ 
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<81> 



S < ( I LM/P2 J )/Dl = ( t LM/Dl J )/P2) = I PI/P2 J 



<82> 



-£ 9^ -^1-71 <S 6>o11 M-Hf^ ti>sq- ^ ^^oi] 4^ FDRT ^^2^ 



<83> 



^j-7l £ 91- 401^^1oll^i^ FDRTofl 3|-e|-i^lE^l-(N,L,M,P) 



Pl# 403^;^1<>11>H^ ^J12:i#oil ^<^1 nfel-^^ D22f P21- 

t!-cf. -^^7] -^^ ^^^=1^, 404^;^! vfl;^] 408^;^11- ^«S*><^ k 

^ IS-^Ei LM7>^1 ^^1-^ n^^-i: ^l^t!:^-. °fl ^^^1^}^ S^^^ 405^7^1 <Hl^i 
k7> (Dl^l tifl^) (D25^ tifl^+l)ol7>^ ^<y5>oi *fl^3:>^ ^-f , 406^^1<^U-1 

k^^ll -^:s:<H ^1:* ^7] 405^/^lofl^-l ^-f <>11^ ^7l 406^^1 

# 4^«S^>^1 ^Jl, 407^>^1S w>S ^^srH k^k-^ +1 ^7M^t:l-. ZLe|JL k7l- LM^7>^1 
3.^ 7>-g-^S]^^^ll- ^oi^i-c:,^ ci>^ >^^S]ol<:>]: k7> ^o,ig k=LM^7>^l . 

^ 408^^1<^l^i k-LM+1^ ^A^S. ^91^ H^}^] ^7] 405^7^1 vfl^l 407^7fl2l «}- 

^^is^tb «o^^^l ^*fl^1 ^<=^ (Uniform)*!: FDRT sfl^ (puncturing 

pattern)ol 

<84> Aj.7l 9<^lA^^ k7> (Dl^ Hfl^) (D2S^ .Wl]^+l)<a7l-# ^<?l*>oi ^^3^}^ ^ 

k7> (Di^ wfl^) (022^ yfl^-i)oil n^t}^ ^Slo] 
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c^^lS-^ t}7] ^ojcf. (D2^ tifl^ +1) 2E^ (D2S1 afl^^ -Do]] Sflx^s:}^ ^s. 

<85> £ 10 ^ £ 11^ ^ ^^<H1 7>^C-11olEi -a*^^^ £^^1 

4. ^oi-7] £ 10^] ^v^l^ FDRT -yrJie)^^ ^>^^fl<H(H/W)^^S 

<^1<H] ^^^rl-Jl, £ 11-8: FDRT ^JlH:i#-i- ^SS?fl^(S/W)^-2.S. ^^^V <^1<^1 ^ 
^ ^ ^^^^1 :^V^]^ :£ noil HA] ^ W>sq- ^o] DSP 

CPU Module S/WS ^^o] , £ lO^fl a>fif ^o] ASIC-f-^ H/WSi 

<86> ^7] S. 10* ^^*>^, FDRT^ Bfl<5]:EcHl oj-el-Al di^)- D27> z^-z^-^ S. 

l-S nlaV'^l^ sfl^l^Bl (Modulo Device Register) 320,330<^1 ^^^^cf. ns]^ ^>^t^ 
(Counter)S. ^ ^^^J^l SlO^fl ^^^Js^^ ^^o] ^1: 9m 

^(Coded symbol index)l- i:^ «]-o]>i( Modulo device) 320,330ol wlJiis:flA^ 

M-^^l7> 0^ ^^7>^^5:(puncturing enable signal) PUNC_EN-g: ^^7] 

(puncturing device) 350<^1 ^^^cf. ^-^^-a-^ ^;^] ^i^-^ LM?!]^*^!^-^ N 

<87> >^l-7l £ 11* ^2i^}^, 71-^cflolEi ^^11- S/W^-2-S. ^^^V^ ^^^1^ ^ 

^7] ^l^H^^ 360^ «>|:^£fli ^^57] a# SS.ZL^(Address generator module 
program)* ^^^^^}J1 9X^^ , k7> S^zl^o]] rc]-^ ^^^* «V^^}^ ^-f<=^l^ ^11 
^ ^* ^^cf. H/Wsq- ^'U^m ^^1 ^1:2] LM711 

A] NO] ^cf. 
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<88> 7]^9] 71-^C-flolB}- ^^Wj-Al^o^ ^ ^^o^ a^- o. y^^].^]^ ^v^^^ 

<89> <^7lA-l^ ^^^^ ^J^ofl^i ^^^^1 ^^1: ol^.^ O.^ ^^^>J1, € 

^ ellolE (Puncturing rate) ^4 efl^lMCRepetition rate)<Hl -?-^^(Code 

rate)ol ^^^^ 3.^^ ^^^^^^ ^]^l*>cf. o] <^a^ 

^Stb ^2fl 7l#<^l ccl-^ IS-2000^ FDRT <^J1&)^3J|- ^ ^^o]!^^ FDRT«y:JL5l# 

^6\]X] ci>Elloi] 7^1 ^^^^^ ^RM^ tijjiitl-^-. 

<90> -fAl^ o].Efl^ ^o] 7l^* ;^^^^>7lS. ^}7]-. 

<9i> R : A>-g-5^|-^ Convolutional codes^ code rate(=k/n) 

<92> Rst : ^^l^fl^S. ^^^>fe -airSl ^^eflojE ^ (r). NR(bits/sec) 

<93> Rfdrt : FDRT* ^>^^ nfl ^fl ^^:£7l o)] ^S.<^ z]]^]^ KR) . ^, 

LR(bits/sec) 

<94> zLe^^ ^<a*V ^^^^ tiV^ A>-g-^l-^ 7Mt}^ 

a}:4<^l ^^11 ^-^J^V^ ^^^^ ^l-7l£l <^^^ 3>^ ^o] ^o^^c}. a^7lAi 

Rfdrt<Rst^ ^^^1^ FDRT«J-<^<Hl^i ^^<=>] ^}-%-^B.S., ^^^^ 7]]^ ^, ^^S)- 

<^l^(Coding gain)^ia'^l^i ^]^<=>] 9X^. :=L^^^ ^o.^ Rfdrt>Rst<?l ^-?-<^l^ ^1: ^ 
^c,] Symbol Puncturing^! ^}-%-S\b.S., ^^^s^ ^, o]^ ^ig<HlAi 

7>^cf. c,lc:.>7l ^^o] FDRT^ 7]^^^^ N>L'^lH.S. ^>^ol A>-g-S]^ ^ 
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<95> [^^^ 31 

Average Coding Gain = lOlogio (Rst/Rfdrt) (dB) 

<96> 'U<^]S., Rst=19.2kbps^ Rfdrt<^l -^^^ <5l^ 

(Coding Gain)-ir ^7]9] <S. 7><=>]] M-Efy^cf. xx^^^^^ srfl^ 

^^3:>7ll ^^j€t:f^ FDRTl- a>-§-§1-'S <S. 7>^1 M-Bj-i^ ol^^l i^T-S] 

<97> [a 71 



1 


Rst 


1 Rfdrt 


1 Average Coding Gain 


1 CASEl 


1 19.2kbps 


1 17.5kbps 


1 0.40 (dB) 


1 CASE2 


1 19.2kbps 


1 15kbps 


1 1.07 (dB) 


1 CASES 


19 . 2kbps 


1 lOkps 


2.83 (dB) 



<98> S. 12 ^ S. 13^ ^ ^^^^1^1 ^1^*>^ FDRT<H1 ^ll-efl'^l^ S^l^f^ 

<99> ^^7] s. 12^ ^ ^^o] IS-2000 RC3(Code Rate R=l/4)'^1 ^-g-^ ^^<^] ^'H^l^ 

(Simulation Environment )3rHl^i '^<>\^^. ^ ^-y-. ^ CASEl). CASE2), REFERENCE)'^! 
Sl^^i Aj^eflo].^ *]-7l^ <S 8>. <S 9> ^ <S 10>3il- ^cf. 

<100> 
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[a 8] 



mi 1) 

• Data Rate 15kbps ( Pure info + CRC + Tail bit = 300 bit) 

• L (Encoded size ) = 1200 

• M = 2, N (Channel Interleaver Size) = 1536, 

• P (Num of Puncturing) = L>$l-N = 864 

• D (Puncturing Depth ) = U^>« A^/P J = g 

• Puncturing Pattern 

-^Hliicfl^T- : 15 kbps signal (Puncturing symbol -i-"^). 
— » Puncturing Pattern 

15KBER_SEC, 15KFER_SEC: NEW Algorithm Type 1^1-g- 

if (k%3=2 II k%36=0)(k=0,l,2, -,2399) then puncturing 

1F1ICRRR T^^^nnO IFIKFFR l<^9mCi: 71^S1 pnnrf.rinp pattPrn^V^ 

<ioi> IS. 91 



CASE 2) 

• Data Rate 10kbps ( Pure info + CRC + Tail bit = 200 bit) 

• L (Encoded size ) = 800 

• M = 2, N (Channel Interleaver Size) = 1536, 

• P (Num of Puncturing) = L>iSl-N = 64 

• D (Puncturing Depth ) = ^ C^"" AO/P J = 25 

• ^]^^ Puncturing pattern ^>-g- 

<102> [a 10] 



REFERENCED 

-Reference Curve : 19.2kbps, No Puncturing. No Repetition. 



<103> Al-71 121- ^S:^-^, RC3^1-i-5flol^^5z|-<=Hl^-1 ^ ^^^1^-1 491^ FDRT«j- 

^ol 7]^S] IS-2000^ FDRT«J-^'^1 0.9dQ'=>]]^^ l.OdB^ Eb/No ^1^3r>ji 

91^. ^1^^ <S. 7><^l^i ^^tb ^^1 19.2kbps'Hl wj^fl^i Average Coding 

Gain 1.07dB<^l e^*>^ ^^^'^]^. ^1^^ Puncturing^ Repetition<^l^i ^^^^ ^ 

^o]ji ojc^ tcj-ef^^ ^ ^^<^l^i ^I'^Jt!: FDRT<^31Bl#Sl (FDRTS^l), (FDRTS:?12)7> 
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I'fl-T- ^-S-t!- ^1* New FDRT Algorithm Type l^^l -^^^ 

^1^^* ^ 9X^. ^'S^fl y]^^ IS-2000^ FDRT«^:iiel^* ^-^^ ^ 

2]-^ alsi]^ <^ O.ldB ois.(coding gain)^-a- ^ Si 

o]^^ <^X\ ^^sV^^o] sel]<a ^ «:d]o11 tilcfl^l sflii (Asymmetric 

pattern) ^^^] ^^^S^}^ &^lo]cf. ^^a^ o.^ ^"U^ ^fl^2:^«11^i FDRT sfl^ 
(Pat tern) 0.9-1.06B2] ^}o]7} ^^S^^. 

<i04> ^7] 13^ ^ ^^^^1 RC4 SCH(Code Rate R=1/2)'H1 ^-g-€ ^^^] '^^^]^ ^11: 

(Simulation Environment )*Hl^i ^<H^^. ^ ^-f. ^ CASED, CASE2), CASE3)<>11 
Al^eflojA^ ^>7lol <S 11>, <a 12> ^ <S 13>^ ^cf. 

<105> [a 11] 



CASK 1) 

• Data Rate 15kbps ( Pure info + CRC + Tail bit = 300 bit) 

• L (Encoded size ) = 600 

• M = 2, N (Channel Interleaver Size) = 768, 

• P (Num of Puncturing) = L>M-N = 432 

• D (Puncturing Depth ) = ^ (-^"^ M^/P \ = 2 

• Puncturing Pattern 

-»alSi:fl^V : 15 kbps signal (Puncturing symbol 7)1^ . 
-♦Puncturing Pattern 

15KBER_SEC, 15KFER_SEC: NEW Algorithm Type l^>-g- 

if (k%3=2 II k%36=0)(k=0,l,2. •••,2399) then puncturing 

IRKRFR ISi^nnn IRKFRR Tf^^Onn: 7]^^ pnnrtnring pattprnAV-e- 

<106> 
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IS. 12] 



CASE 2) 

• Data Rate 17.5kbps ( Pure info + CRC + Tail bit = 350 bit) 

• L (Encoded size )= 700 

• M = 2, iN (Channel Inter leaver Size) = 768, 

• P (Num of Puncturing) = L>S1-N = 632 

• D (Puncturing Depth ) = iW)/P J = g 

• Puncturing pattern ^V-g- 



<107> 13] 



CASE 3) '■ 

• Data Rate 10kbps ( Pure info + CRC + Tail bit = 200 bit) 

• L (Encoded size ) = 400 

• M = 2, N (Channel Inter leaver Size) = 768, 

• P (Num of Puncturing) = L>S1-N = 32 

•D (Puncturing Depth ) = ^ C^"" AO/i' J = 25 

Puncturing pattern ^}-%- 

<108> ^7] s. 13-8: %3i^}^, RC4 ^llreflol^^sfs ^^7] S. 12ofl w>sq- ^o] ^ 

<=>] 7]^^ IS-2000^ FDRT«J-<^^ <H1 al^H ^ O.SdBofl^i 0.9dB^ Eb/No ^l^^ -^l^^fJl 

<i09> cf^^S lOkbps^l >^^^c^lt:1-. ^-f^ 7l^5l FDRT<a:^£l# 

<^ 7><^1 ^]^]^ Average Coding Gain 2.83dB<^l ^^Isltt 

10kbps ^1 ^-f D71- ^^^^1-711 ^^^S. ^^^5l7l tifl^oll ^lAltb Dl- ^^^*>^ sf^^ofl 

(LM/P-D)Sl ^>ol^ o]^ ^^'at!- ^^5^r>xl nfl^olcf. irfe^-Ai o]^ ov^-^ 
^ ^^^oflA-l /sfloVov*!- DB] 2]-^JoilA-l (LM/P-D)5] ^fo]^ s.^ JlB^Sflo]: ^cf^ 
^;HlS:?lol til-^ ^^^oil ^^^^ ^ oil&l-ji ^ ^ ^rf. o] >^^^ofl n^-^ a]^ 
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t}7]9] <S. 14>^ ^cf. 

<iio> IS. 14] 

• Data Kate 10kbps C Pure info + CKC + Tail bit = 200 bit; 

■ L (Encoded size )= 800 

• M = 2, N (Channel Inter leaver Size) = 1536, 

• P (Num of Puncturing) = LM-N = 64 

• D (Puncturing Depth ) = A^/P J = [ 1600/64 J = I 25 J = 25 

■ 7]^^ Puncturing pattern ^j-^ 

<iii> ^ ^T^o] ^Mltt -M^-^l^i^ T^^l2i<?l ^A] o^Hi -a^^V^^M-, ^ ^ 

s. ^ ^^^^ ^i^ii ^^^o] ^^n^^^^ 91^^ ^#*>^ ^^^j^ 

^ '^^^^ ^>qsl- ^^^^5] ^^st]. ^^tb ^#<=>11 ^«fl ^^«fl:^<^> 

^AlAliEfloflA^ :7]-uJ-^ ZLS^JI 3L7]:^-^ S^^O.^^ JiflEl 
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11 

cflolEi *^Al>,e^o]l^-^ -yE-lslBl 37lSf ^S.o] ^1-1-* ^^^}^ 7}^^o] 

^Vl tiV^^ -^S<H ^1-^ ^^7] ^^iJfl^oil ^^*>^ 5z]-^2]-, 

2] 

<^7l^-1 , (Dl = [LM/Pl fQj- p > 0 : Otherwise, puncturing is not required.) 

(D2 = sDl for P2 >0 : Otherwise, puncturing is nor required. )<^lal, 
(PI = ILM/Dl J )olji, (P2 = P-Pl)olJ7, (s < IP1/P2 J )olji, 
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i^^^^ 3] 

^^]^^ 9lB\^B] 3.7]$]- C}€- ^l-l-* ^^s:>^ 7>^i:-llol 

^7] ^J:^^ ^^o] >^V7] ^^sfl^cii T^s^ 

cflolE-l -^AlAl>,Bflo1]Ai olE^slal 371^]- Cf^ ^^cH ^^^^^ ^^^}^ 7}^X^^]o] 

^J-7l «}^^ ^>7l Sefl^JtflcHlA-l ^<a*}7ll ^i*]-^ ^1-1:^ €^ 

^>£^ ^1-^ ^^^^>^ ^^n^ ^^^7]^, 

^71 tiV^^ -^JlO^ ^V7l ^^sfl€<Hl ttfHl- ^^^>^ ^^71$!-, 
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^71 sEflojiflsi M-Bi-ifl^ oi^ii- ^^j*>^ "^"-S^]^, 

D2 ^^1^ M-Bfxflfe^m *^^>^ ^^^1- S^^>^, 

<^7l^-], (Dl = fLM/P] for P > 0 : Otherwise, puncturing is not required. 

(D2 = sDl for P2 >0 : Otherwise, puncturing is nor required. 
(PI = lLM/DlJ)ol^, (P2 = P-Pl)olJi. (s < LP1/P2 J )olji, 
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<5^'a:7ll- i^^^ ^^^S. ^1-71 7>^C-llolEi ^^^]. 



71 

cflolE^ ^^Al>it^ollA-1 3.7]9\- Cf^ -^SCH ^^1:* ^^^>^ 7]-^C-llo] 

Til ^S^>^ ^^^^V^^ ^^*>fe ^^sflEi ^:^^7lfi1-, 

^7] «V^^ -^^ol A]^^ ^7] ^^Sfl^ofl ^^sr>^ ^^7lSf, 
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is. 11 



[0..L-1] 




[0..N-1] 



21 



[0..L-1] 



N 




1-.- 

»: 



Null Data 



31 



c[r.l — 
[0..I.-1] 




r[n] 
[0..LM-1J 



[0..N-1] 
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4] 



c[n] 
[0..L-1] 



LM 



[0..LM-1] 




[0..N-1] 



-H 



42-35 



1020000021672 



2001/4/2 



is. 5] 



6] 




LM=1200x2=2400 



L=1200 



L=1200 



1728=2x864 



LM-N 
< ► 



No Puncturing 
672 



Unrepeated 



864 



Repeated 



672 



N=1536 



Punctured symbol 



♦ RC3 19.2kbps FDRTS. 15kbps 1- ^'^'^ "11 ^1 Puncturing pattern. 



UNREPEATED 



864 



672/2 



^ L=1200 ^ 



EsA 




1536 




-200 



= 1536 



1^ 



r --210 



1200 



(R=l/4) 
|300 



-220 



42-36 



1020000021672 



[S. 71 



n 1 



LM=:1200x2=2400 



L=1200 



L=1200 



2400=2x1200 



Unrepeated/Repeated 



1536 



N=1536 



8] 



Cf\) 



I 



L=1200 




: Punctured symbol 



1536 



^""ri h-200 



V 



N=1536 



0|5ilO|Ai Atoi 



-210 



EE 



1200 



(R=1/4) 
J300" 



220 



42-37 
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[£ 91 



402 — 



D10| Qf* U\B\m\ 7flAf h 

(D1 = rLM/Pl P1 = |M/D1J)| 



403 



0200 c|y niefDiiEi ^l^t 
(D2=SD1. P2=P-P1) 
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[S. 101 



300 

._{ 



310 



D1 



MODULE 01 
DEVICE 



1/0 



330 




PUNC_EN 



MODULE D2 
DEVICE 



T 

D2 



1/0 



340 



FDRT H/W 



110 



L. 



(M SYMBOLS) 
Jl 



0n(=0)/0FF(=1) 



LM bits 



350 



100 

; 

Any o'eieim 
(N bits) 



'tiy ¥5.7] 

1— 

10 
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[H 111 



310 



360 

I 

I 



if(k mod U1=U or 
k mod D2+l = 0) 
then PUNC_EN=1 



300 



PUNC_EN 
(=1/0) 
-> 



FDRT S/W 
on 

DSP. CPU, MPU 



110 — 


(M SYMBOLS) 
















Any 





On(=0)/OFF(=l) 



LM bits 350 



100 

) 

(N bits) 



10 
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121 



FDRT RC3(l/4) 



15k_BERJS2000 
. 15k_FER_IS2000 
19.2k_BER 
19.2_FER 
10k_BER 
10k_FER 

-J 15k_BER_SEC 

15k_FER_SEC 
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